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(57) ABSTRACT

There is disclosed a senior-friendly shower carrier compris-
ing a bed; a housing part comprising a second housing, a first
housing coupled to a lower portion of the bed to elevate to an
upper portion of the second housing and a third housing that
elevates to a lower portion of the second housing; a first
elevating module comprising a driving motor having a shaft
provided therein, a fixing part, a power transmitting part
which transmits a rotational force of the shaft to the fixing
part, and a moving part which elevates the first housing
upwardly, moving along the rotation of the fixing part
upwardly and downwardly; and a second elevating module
comprising a driving motor having a shaft provided therein, a
fixing part, a power transmitting part which transmits a rota-
tional force of the shaft to the fixing part, and a moving part
which elevates the third housing downwardly.
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SENIOR FRIENDLY SHOWER CARRIER

CROSS-REFERENCE TO PRIOR APPLICATIONS

This application is a national Stage Patent Application of
PCT International Patent Application No. PCT/KR2011/
009227, filed on Nov. 30, 2011 under 35 U.S.C. §371, which
claims priority of Korean Patent Application Nos. 10-2010-
0120321, filed on Nov. 30, 2010, 10-2011-0077388, filed on
Aug. 3, 2011, 10-2011-0098005, filed on Sep. 28, 2011, and
10-2011-0118317, filed on Nov. 14, 2011, which are all
hereby incorporated by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a senior-friendly shower
carrier, more particularly, to a senior-friendly shower carrier
which is able to enhance space utilization by arranging a
plurality of elevating modules effectively and to increase
up-and-down displacement.

BACKGROUND

Generally, people who are unable to take a bath or shower
for themselves such as the senior, serious patients and the
handicapped require the carers’ assistance to take a bath or
shower. With the recent increase of the older population,
patients unable to wash themselves have been increased and
the carer services are overloaded. Various devices have been
introduced to enhance patient convenience or carer conve-
nience.

Out of the various devices, a shower carrier is the equip-
ment that enables a patient to be moved or washed in a state of
lying thereon.

A conventional shower carrier includes a bed for a carer to
elevate a patient when a patient is moved to take a shower.

Referring to FIG. 1, the elevation of the bed may be real-
ized in various methods. Typically, for the elevation of the
bed, there are provided with an elevating module 40 driven to
expand the length in an up and down direction, a fixing
housing 30 having the elevating module 40 fixed thereto, and
a moving housing 50 movable in an up and down direction
according to the expanded length of the elevating module 40.
A bed is provided on the moving housing 50 and the bed is
elevated along the elevation of the moving housing 50.

Referring to FIG. 2, the elevating module 40 is longitudi-
nally formed and it includes a fixing part 43 having a screw
thread formed in a circumference thereof and a moving part
44 engaging with the screw thread to elevate along the rota-
tion of the fixing part.

A motor 41 may be provided under the fixing part 43 and
such a motor 41 may rotate the fixing part 43 directly. How-
ever, a motor 41 used in the conventional shower carrier to
elevate the bed a heavy load is applied to may be positioned
adjacent to the fixing part 43. The motor 41 includes a power
transmission part 42 realized by various gear assemblies such
as a decelerator. Such a power transmission part 42 is coupled
to a side of the motor 41 to transmit a rotational force of the
motor 41 to the fixing part 43.

Accordingly, the weights of the patient and the bed may not
be directly to the motor 41 and damage to the motor generated
by the load may be prevented. Also, compared with the motor
directly connected to the lower end of the fixing part 43, the
motor having the power transmission part can be a motor
having a smaller capacity used to elevate the bed.

However, the elevating distance of the elevating module 40
provided in the conventional shower carrier is determined
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based on the length of the fixing part 43. To enlarge the
up-and-down displacement, the length of the fixing part 43
has to be increased disadvantageously.

Moreover, when the motor 41 is arranged next to the fixing
part 43 to drive the motor effectively, the length of the fixing
part 43 has to be larger than the length of the motor 41.
Because of that, there might be an empty space formed
beyond the motor 41 which cannot be used.

DISCLOSURE
Technical Problem

To solve the problems, an object of the present invention is
to provide a shower carrier which is able to enhance space
utility inside an entire housing and to increase displacement
of up and down movement.

Technical Solution

To achieve these objects and other advantages and in accor-
dance with the purpose of the embodiments, as embodied and
broadly described herein, a senior-friendly shower carrier
includes a bed on which a patient lies; a housing part com-
prising a second housing, a first housing coupled to a lower
portion of the bed to elevate to an upper portion of the second
housing and a third housing to elevate to a lower portion of the
second housing; a first elevating module comprising a driving
motor having a shaft provided therein, a fixing part rotated on
a different shaft from the shaft, a power transmitting part to
transmit a rotational force of the shaft to the fixing part, and a
moving part to elevate the first housing upwardly, moving
along the rotation of the fixing part upwardly and down-
wardly, the first elevating module positioned in the second
housing; and a second elevating module comprising a driving
motor having a shaft provided therein, a fixing part rotated on
a different shaft from the shaft, a power transmitting part to
transmit a rotational force of the shaft to the fixing part, and a
moving part to elevate the third housing downwardly, moving
along the rotation of the fixing part upwardly and down-
wardly, the first elevating module positioned in the second
housing.

The length of the fixing part provided in each of the first and
second elevating modules may be larger than the length of the
driving part provided in each of the first and second elevating
modules, and each of the driving parts provided in the first and
second elevating modules may be provided in a predeter-
mined lower portion of each of the fixing parts, and the
driving motors of the first and second elevating modules may
be positioned in a space formed between the fixing parts and
the moving parts are arranged to elevate in the opposite direc-
tion.

A lower surface of the first housing may be open and a
space may be formed in the first housing to accommodate the
second housing.

An upper surface of the third housing may be open and a
space may be formed in the third housing to accommodate the
second housing.

A lower surface of the first housing may be open and a
space may be formed in the first housing to accommodate the
second housing, and an upper surface of the third housing
may be open and a space may be formed in the third housing
to accommodate the first housing.

An upper surface of the third housing may be open and a
space may be formed in the third housing to accommodate the
second housing, and an upper surface of the first housing may
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be open and a space may be formed in the first housing to
accommodate the third housing.

The bed may be tilted at a predetermined angle to drain a
wash water smoothly.

The senior-friendly shower carrier may further include a
headrest to support the head of the patient lying on the bed,
with a tilted angle or a projected degree which is variable
according to the patient’s physical characteristics; and a
safety guide part provided in both sides of the bed to stand up
selectively, to prevent the patient lying on the bed from falling
out of the bed.

The senior-friendly shower carrier may further include a
damping member provided between the headrest and the bed
to prevent the drastic rotation of the headrest.

A driving unit may be provided to adjust a tilted angle or
projected degree of the headrest.

The driving unit may include a hinge part which rotatably
couples the headrest to the bed; an actuator which is selec-
tively expanded; an arm coupled to the actuator to be pushed
or pulled according to the expansion of the actuator; and a
bracket having an end rotatably coupled to a lower portion of
the bed and the other end hingedly coupled to the hinge part
of the headrest, spaced apart a predetermined distance from
the hinge part, the other end formed higher than the end to
rotate with respect to the end, with an end of the arm hingedly
coupled between the end and the other end and, the bracket
which adjusts atilted angle or projected degree of the headrest
while being rotated with respect to the end by the arm.

The safety guide part may include a first safety guide
provided in a predetermined portion of the bed, the first safety
guide which is able to stand selectively; and a second safety
guide provided in the other opposite portion of the bed, the
second safety guide which is able to stand selectively, and the
first safety guide and the second safety guide may be driven,
independent from each other.

The first safety guide and the second safety guide may be
made to lie or stand, with rotating.

The first safety guide and the second safety guide may be
made selectively to stand beyond the bed or to lie below the
bed, with sliding vertically.

The safety guide part may further include a safety guide
driving part which drives the first safety guide and the second
safety guide to lie or stand independently.

The senior-friendly shower carrier may further include a
headrest positioned in an upper portion of the bed, with the
patient’s head positioned thereon, the headrest having a side
hingedly coupled to the bed to rotate with respect to the bed in
an upward or downward direction; and a coupling unit com-
prising a first bed coupling part projected from a predeter-
mined portion of the bed, with a coupling hole formed in a
predetermined portion thereof, a head coupling part projected
from a side of the headrest, with a first shaft formed therein to
be inserted in the coupling hole, a second bed coupling part
projected from a side of the bed, with a second shaft partially
formed therein, a special bearing coupled to the second shaft
to enable the headrest to rotate only in an upward direction, a
sprocket coupled to an outer surface of the special bearing,
and an angle adjusting handle provided in a side of the head-
rest, with a side engaging with the sprocket.

The angle adjusting handle may have a side which can be
pulled by a user’s hand, and when the headrest rotates in the
upward direction, the headrest may engage with the sprocket
to rotate together with the sprocket. When the headrest rotates
in the downward direction, the angle adjusting handle may be
pulled upwardly to release the engaging between the sprocket
and the angle adjusting handle such that the headrest may be
rotatable in the downward direction.
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The angle adjusting handle may include an elastic member
which provides an elastic force toward the engaging portion
with the sprocket.

The senior-friendly shower carrier may further include a
headrest comprising a plurality of members rotatable coupled
to an end of the bed, the plurality of the members which are
able to be tilted by the user’s operation independently.

The headrest may include an opening formed in an outer
end thereof along a longitudinal direction.

The headrest may include a neck supporting member rotat-
ably coupled to a predetermined portion of the bed to support
the patient’s neck; and an auxiliary supporting member posi-
tioned outer to the neck supporting member in a longitudinal
direction, with a side rotatably coupled to the neck supporting
member.

The senior-friendly shower carrier may further include a
tilting operation part provided in a center portion of the head-
rest to operate the tiling the headrest.

The tilting operation part may be provided in a coupling
area between the neck supporting member and the auxiliary
supporting member, to operate the tilting of the neck support-
ing member and the auxiliary supporting member.

The tilting operation part may include a fixing member
provided in a lower surface of an outer end of the neck
supporting member in a longitudinal direction; an operation
frame movably coupled to a lower surface of the auxiliary
supporting member in a horizontal direction; and a moving
member provided in a center portion of the operation frame,
with being contactable with the fixing member correspond-
ingly.

The tilting operation part may include a moving link pro-
vided in a lower surface of the auxiliary supporting member
in a longitudinal direction, with an inner end which is able to
slide to a lower surface of the neck supporting member; and a
control handle provided in an outer end of the auxiliary sup-
porting member, being connected with the moving link to
control the sliding.

The tilting operation part may include a gear box provided
in the coupling area between the neck supporting member and
the auxiliary supporting member, with being rotated by an
external force to adjust the tilting of the auxiliary supporting
member, and an operation handle connected with the gear
box, projected from a lateral surface of the gear box, to
provide a rotational force generated by the user.

The senior-friendly shower carrier may further include a
base frame coupled to a lower portion of the housing part to
support the bed, spaced apart a predetermined distance from
the ground, the base frame comprising a plurality of wheels
provided in a side thereof to enable the movement of the bed;
and a drive-assisting unit comprising a driving wheel in con-
tact with the ground and a driving motor which provides a
driving force to the driving wheel, the drive-assisting unit
selectively in contact with the ground by the user’s operation.

The drive-assisting unit may further include a driving link
coupled to at least one of the bed and the base frame, with the
driving wheel positioned in a lower end thereof'to support the
driving wheel, the driving link operated to move the positions
of the driving wheel and the motor.

The driving wheel may be positioned between moving
wheels to prevent interference with the movement of the
shower carrier.

The driving link may be coupled to the driving wheel, to
elastically support the driving wheel when the driving wheel
contacts with the ground.

The drive-assisting unit may include a lever provided in an
end of the bed with a predetermined portion thoroughly fixed
to a grip part to surround the grip part, and a wire having both
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ends connected to the driving link and the lever, respectively,
to transmit the external force applied by the user to the driving
link.

The driving link may further include an operation handle
provided in an outer end thereof to operate the driving of the
operation motor by adjusting the rotational movement of the
driving link.

The operation motor may measure a rotation number of the
moving wheel and adjusts a rotation number of the driving
wheel, corresponding to the measured rotation number.

The drive-assisting unit may further include a operation
control part which determines whether to operate the driving
wheel according to the operation of the driving link.

The operation control part may include a proximity sensor
which determines whether to operate the driving wheel by
sensing the distance between the driving link and the bed.

The operation control part may include a rotation sensing
sensor which determines whether to drive the driving wheel
based on a rotational state of the driving link.

Advantageous Effects

The shower carrier according to the embodiments has fol-
lowing advantageous effects.

The shower carrier uses the pair of the elevating modules
having the fixing part formed longitudinally and the driving
motor formed shorter than the fixing part, provided in the
lateral surface of the fixing part to transmit the power to the
fixing part. The limited inner space of the housing is utilized
effectively and the size of the housing where two elevating
modules are installed may be compact.

Furthermore, two elevating modules are arranged in the
limited space and the expanded length of each elevating mod-
ule is in the opposite direction. Accordingly, while maintain-
ing the size of the housing similarly in comparison to the size
of the conventional housing, the upward and downward dis-
placement of the shower carrier can be enhanced advanta-
geously.

Still further the tilted angle and the projected degree of the
headrest may be adjusted according to the patient’s physical
body shape. The patient’s comfort can be enhanced. When the
carer washes the patient’s hair, the carer need not support the
patient head by the hand and the head may be elevated by
adjusting the angle and the projected degree of the headrest.
Accordingly, the carer’s convenience may be enhanced
advantageously.

Still further, the safety guide part is able to stand or lie
independently. When trying to wash the patient’s back, the
safety guide part is made to stand to be held by the patient
turning back and the opposite safety guide part is made to lie
down for the carer to wash the patient’s back. Accordingly,
the patient’s safety may be enhanced and the carer’s conve-
nience may be enhanced simultaneously.

Also, the special bearing rotated only in one direction and
the angle adjusting handle provided in the headrest, engaging
with the sprocket, may prevent the headrest from being dras-
tically rotated in the downward direction. Accordingly, the
patient’s accident may be prevented advantageously.

Still further, the damping member is provided between the
headrest and the bed to enable the gentle rotation of the
headrest and to prevent the drastic rotation of the headrest.

Still further, the headrest is provided with the plurality of
the members to be tilted. Accordingly, the patient’s head can
be supported stably and the water used in showering the
patient can be prevented from flowing to the patient’s face,
without applying load to the patient’s neck.
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Still further, the headrest includes the opening formed in
the outer end thereof and the water used in washing the
patient’s hair may be drained via the opening. Accordingly, it
may be prevented that unnecessary water is flowing to the
patient and the carer can wash the patient’s hair conveniently.

Still further, the drive-assisting unit having the driving
wheel selectively contacting with the ground according to the
user’s selection and the motor driving the driving wheel may
be provided. When the shower carrier is moved, the driving
wheel is driven to assist the movement of the shower carrier to
enable the user to move the shower carrier with a small power.
In this instance, the drive-assisting unit can adjust the position
of'the driving wheel via the driving link. It may be determined
according to the user’s selection whether to use the drive-
assisting unit.

Still further, when the shower carrier is moved by the
driving wheel elastically supported by the driving link, the
contacting force with the ground may be increased and the
shock generated by the state of the ground may be damped
advantageously.

A speed measuring device may be further provided in the
moving wheel to measure the rotation number of the moving
wheel and the rotation number of the motor may be adjusted
based on the measured rotation number. Accordingly, the
drive-assisting unit may be used advantageously, when the
moving speed of the shower carrier is not uniform.

Still further, the drive-assisting unit may further include the
operation control part and the operation of the motor may be
determined by the operation of the driving link. When the
driving wheel is not in contact with the ground by the driving
link, the motor is not operated. When the driving wheel is in
contact with the ground by the driving link, the motor is
operated. Accordingly, unnecessary electric energy waste
may be reduced advantageously.

The effects of the present invention may not be limited by
those effects mentioned above and other effects not men-
tioned above may be expected and understood from a range of
claims by anyone skilled in the art to which the present
invention pertains.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view illustrating a housing part and
an elevating module which are provided in a conventional
shower carrier;

FIG. 2 is a sectional view of the elevating module provided
in the conventional shower carrier;

FIG. 3 is a perspective view schematically illustrating a
structure of a shower carrier according to a first embodiment
of the present invention;

FIG. 4 is an exploded perspective view illustrating some
parts of a housing part shown in FIG. 3;

FIG. 5 is a sectional view of the housing part before a first
elevating module and a second elevating module shown in
FIG. 4 are expanded;

FIG. 6 is a sectional view of the housing part after the first
elevating module and the second elevating module shown in
FIG. 4 are expanded;

FIG. 7 is a diagram illustrating a state where a headrest is
tilted upwardly by a driving unit of FIG. 3;

FIG. 8 is a diagram illustrating a state where the headrest is
tilted downwardly by the driving unit of FIG. 3;

FIG. 9 is a state diagram illustrating side driving and paus-
ing of a drive-assisting unit shown in FIG. 3;

FIG. 10 1is a diagram illustrating linear driving of the drive-
assisting unit shown in FIG. 3;
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FIG.11is asectional view illustrating a driving link of FIG.
3 that elastically supports a driving wheel;

FIG. 12 is a diagram illustrating a state where a safety guide
part rotates to operate independently;

FIG. 13 is a diagram illustrating a shower carrier having a
structure where the safety guide of FIG. 3 is sliding upwardly
and downwardly;

FIG. 14 is a perspective view illustrating a structure of a
headrest according to a second embodiment of the present
invention;

FIG. 15 is an exploded perspective view of a first bed
connecting part and a head connecting part which are pro-
vided in a connection unit of FIG. 14;

FIG. 16 is a sectional view schematically illustrating a
position of a sprocket 426 when the headrest of FIG. 14 is
rotated in an upward direction;

FIG. 17 is a sectional view schematically illustrating a
position of the sprocket 426 when the headrest of FIG. 14 is
rotated in a downward direction;

FIG. 18 is an enlarged sectional view of the sprocket pro-
vided in the connection unit of FIG. 14;

FIG. 19 is a perspective view schematically illustrating a
shower carrier according to a third embodiment of the present
invention;

FIG. 20 is a diagram illustrating a state where the headrest
of FIG. 19 is operated;

FIG. 21 is a perspective view illustrating a structure of a
tilting operation part shown in FIG. 19;

FIG. 22 is a diagram illustrating the operation of the head-
rest enabled by the tilting operation part shown in FIG. 19;

FIG. 23 is a perspective view illustrating a variation of the
structure of the tilting operation part shown in FIG. 20;

FIG. 24 is a diagram illustrating the operation of the head-
rest enabled by the tilting operation part shown in FIG. 23;

FIG. 25 is a perspective view illustrating another variation
of'the structure of the tilting operation part shown in FIG. 20;
and

FIG. 26 is a diagram illustrating the operation of the head-
rest enabled by the tilting operation part shown in FIG. 25.

BEST MODE

As follows, embodiments will be described in detail, refer-
ring to the accompanying drawings.

First Embodiment

FIG. 3 is a perspective view schematically illustrating a
structure of a shower carrier according to a first embodiment
of the present invention.

Referring to FIG. 3, the shower carrier according to this
embodiment of the present invention includes a base frame
100, a housing part 110, a drive-assisting unit 300, a bed 200
and a headrest 400.

The structure of the base frame 100 may be changeable in
various ways only when the base frame 100 can support the
housing part 110 and the bed 200 stably. A plurality of wheels
101 may be provided in the base frame 100.

The housing part 110 is coupled to the base frame 100 and
it may be expandable in an up and down direction by a
plurality of housings 111, 112 and 113 (see FIG. 4) and an
elevating module (120 and 130, see FIG. 4), to adjust the
height of the bed 200. Accordingly, a carer can adjust the
height of the bed 200 according to the environment or place
where a patient is washed such that the carer can wash the
patient in a more comfortable environment.
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The bed 200 may be a sitting type or a lying type for the
carer to be positioned comfortably. According to this embodi-
ment, the bed 200 is a lying type to enable the carer to wash
the patient lying thereon and it may be tilted at a predeter-
mined angle to drain the water used in washing the patient to
a side of the bed 200 when the carer washes the patient or it
may be tilted at a predetermined angle that can be adjusted by
the carer.

The bed 200 may include the safety guide part 210 in a side
of the bed, next to the patient, to prevent the patient from
falling out of the bed. A grip part 220 may be further provided
in the other side having no safety guide part 210 and the grip
part 220 may be gripped by the user.

A pair of safety guide parts 210 may be provided in prede-
termined portions of the bed 200, corresponding to each
other, to support the patient and to prevent a safety accident.

The drive-assisting unit 300 may be provided with a driv-
ing link 380 rotatably coupled to at least one of the bed 200
and the base frame 100, a driving wheel 311 connected to the
driving link 380 to be movable together with the wheel 101,
and a motor (not shown) to provide a driving force to the
driving wheel 311.

Positions of the driving wheel 311 and the driving motor
are provided in the drive-assisting unit 300. Accordingly,
after the position of the driving link 380 is adjusted, the
driving wheel 311 and the motor of the drive-assisting unit
300 are operated and drive-assisting unit assists the drive of
the shower carrier.

The headrest 400 is provided in an end of the bed 200 to
support the head of the patient lying on the bed 200. At this
time, an angle and a projected degree of the headrest 400 are
adjusted. The driving unit 410 may adjust the angle and the
projected degree of the headrest 400.

The operation and structure of the headrest 400 will be
described later, referring to FIGS. 7 and 8.

FIG. 4 is an exploded perspective view illustrating some
parts of a housing part shown in FIG. 3. FIG. 5 is a sectional
view of the housing part before a first elevating module and a
second elevating module shown in FIG. 4 are expanded. FIG.
6 is a sectional view of the housing part after the first elevating
module and the second elevating module shown in FIG. 4 are
expanded.

Referring to FIGS. 410 6, the housing part 110 according to
this embodiment includes a first housing 111, a second hous-
ing 112 and a third housing 113. The shower carrier according
to the present invention includes a first elevating module 120
and a second elevating module 130.

In the housing part 110, an upper portion of the first hous-
ing 111 is connected to a lower portion of the bed 200 and the
first housing 111 is provided to elevate to an upper portion of
the second housing 112. The third housing 113 is provided to
elevate to a lower portion of the second housing 112 and a
lower portion of the third housing 113 is connected to the base
frame 100. In other words, the housing part 110 includes the
plurality of the housings which are overlapped with each
other. Specifically, three housings 111, 112 and 113 are over-
lapped and coupled to each other in this embodiment.

Each of the housings 111, 112 and 113 may be various
types only when it supports the bed 200 stably. According to
this embodiment, each of the housings 111, 112 and 113 may
be formed in a rectangular box. A lower surface of the housing
111 is open and a predetermined space (S1) is formed in the
firsthousing 111 to accommodate the second housing 112. An
upper surface of the third housing 113 is open and another
predetermined space (S2) is formed in the third housing 113
to accommodate the second housing 112.
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For example, a predetermined portion of the second hous-
ing 112 is accommodated in the space (S1) of the first housing
111 and the other portion of the second housing 112 is accom-
modated in the space (s2) of the third housing 113. In this
embodiment, the space (S1) of the first housing 111 is larger
than the space (S2) of the third housing 113. Accordingly, the
second housing 112 is accommodated in the space (S2) of the
third housing 113 and the third housing 113 is accommodated
in the space (S1) of the third housing 111.

As a result, the heights of the first and third housings 111
and 113 may be formed identical to that of the second housing
112. The entire length of the housing part 110 which can be
expandable may be increased. Meanwhile, in another
embodiment, the space (S2) of the third housing 113 may be
larger than the space (S1) of the third housing 111 and the first
housing 111 may be positioned in the space of the third
housing 113.

The space (S1) of the first housing 111 and the space (S2)
of'the third housing 113 may be formed in the corresponding
shape to the housing accommodated in the spaces (S1 and
S2). Accordingly, the housing accommodated in the spaces
(S1 and S2) may be employed as a guide which guides the
elevation of the third housing 113 toward the upper or lower
portion of the third housing 113.

Specifically, in this embodiment, the space (S1) of the third
housing 111 may be formed in the rectangular box shape
corresponding to the shape of the second housing 112. The
second housing 112 may be employed as the guide which
guides the upward elevation of the first housing 111. The
space (S2) of the third housing 113 may be formed in the
rectangular box shape corresponding to the shape of the first
housing 111 and the first housing 111 may be employed as the
guide which guides the downward elevation of the third hous-
ing 113.

Moreover, various types of guide means such as a guide rail
may be provided in circumferential portions of the first, sec-
ond and third housings 111, 112 and 113, to guide more stable
elevation of the first and third housings 111 and 113.

The elevating modules 120 and 130 include motors 121
and 131, power transmitting parts 122 and 132, fixing parts
123 and 133 and moving parts 124 and 134. In this embodi-
ment, the first elevating module 120 and the second elevating
module 130 are fixed in the second housing 112 in various
ways. The first elevating module 120 and the second elevating
module 130 may move the first housing 111 and the third
housing 113, respectively. Meanwhile, the entire structures of
the elevating modules 120 and 130 are identical to each other
and the first elevating module 120 will be described in detail.

The motor 121 is provided with a shaft and it provides the
rotation of the shaft to the power transmitting part 122. The
power transmitting part 122 transmits a rotational force of the
shaft provided in the motor 121 to the fixing part 123. Mean-
while, the motor 121 may directly rotate the fixing part 123,
positioned under the fixing part. In this instance, the load of
the bed 200 where the patient is positioned may be directly
transmitted to the motor 121. Accordingly, the driving force
of'the motor 121 has to be large and the load might damage to
the motor 121. When a predetermined size or more of the load
is applied to the power portion of the fixing part 123, the
motor 121 may be provided next to the fixing part 123 and it
is common that the power transmitting part 122 such as a
decelerator is provided to transmit the rotational force of the
motor 121 to the fixing part 123.

The power transmitting part 122 may transmit the rota-
tional force of the shaft rotating on the motor 121 to the fixing
part 123. The power transmitting part 122 may be a variety of
gear assemblies, considering the rotation number of the motor
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121 and an elevating speed of the moving part 124 and the
load applied to the upper portion of the power transmitting
part.

The fixing part 123 is rotated on another shaft by the
rotational force of the motor 121 transmitted thereto. In other
words, as mentioned above, the motor 121 is positioned adja-
cent to the lateral surface of the fixing part 123 and the shaft
of the fixing part 123 is not positioned on the line with the
shaft of the motor 121. The fixing part 123 is rotated on a
different shaft of the motor 121 from the shaft of the motor
121.

Specifically, the shaft of the motor 121 is arranged in
parallel with the shaft of the fixing part 123. The power
transmitting part 122 is connected to the motor 121 and the
fixing part 123 and it can transmit the rotation of the shaft of
the motor 121 to the fixing part 123.

The fixing part 123 may be longitudinally formed in a
cylindrical shape and a screw thread is formed in a circum-
ferential portion of the fixing part 123. The moving part 123
which will be described later moves the fixing part 123 along
the rotation of the fixing part 123 in an upward and downward
direction. Accordingly, the entire expandable length of the
elevating module 120 may be determined based on the length
of the fixing part 123.

A screw thread is formed to engage with the screw thread of
the fixing part 123 and the moving part 124 may elevate the
fixing part 123 in the upward and downward direction along
the rotation of the fixing part 123. The first housing 111 is
coupled to an end of the moving part 124 and the first housing
111 vertically elevates the third housing 113 along the move-
ment of the moving part 124.

Meanwhile, the length of the fixing part 123 provided in the
first elevating module 120 may determine the expanding
degree of the elevating module 120. Accordingly, the length
of the fixing part 123 is larger than the vertical length of the
motor 121. Also, the motor 121 is connected to the surface
connected to the lower surface of the fixing part 123. Accord-
ingly, the horizontal width possessed by the lower portion of
the first elevating module 120 may be formed larger than the
horizontal width possessed by the upper portion of the first
elevating module 120. Because of that, an empty space is
formed in an upper area from the motor 120.

Accordingly, to utilize the empty spaces formed beyond
the motor 121 and 131, the first elevating module 120 and the
second elevating module 130 may be positioned between the
motors 121 and 131 and the fixing parts 123 and 133 and the
moving parts 124 and 134 are arranged to clevate in the
reverse direction.

Considering the capacity of the motor and the damage to
the motor 121 generated by the load of the bed 200 where the
patient is located, the motor 121 may be arranged next to the
fixing part. The second elevating module 130 is arranged in
the empty space beyond the motor 121 in the reverse direction
and the motor 131 of the second elevating module 130 is
positioned, to increase space utilization.

As the first and second elevating modules 120 and 130 are
arranged in the opposite direction, the moving parts 124 and
134 may be elevated vertically with respect to the second
housing 112. Accordingly, the shape of the elevating module
120 and 130 is utilized as much as possible. Using the similar
size and height of the housing part 110 to the conventional
housing part of the prior art, the vertical displacement may be
increased. The elevating distance of the bed 200 can be
increased and the carer can wash the patient effectively.

The entire driving of the housing part 110 according to the
first and second elevating modules 120 of the shower carrier
will be described as follows.
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Unless the first elevating module 120 and the second
elevating module 130 are not expanded by no movement of
the moving parts 124 and 134, the second housing 112 is
accommodated by the space (S2) of the second housing not to
be exposed outside and the third housing 113 is accommo-
dated by the space (S1) of the first housing 111 not to be
exposed outside. Accordingly, only the third housing 113
may be exposed outside.

The rotational force of the motor 121 provided in the first
elevating module 120 is transmitted to the fixing part 123 via
the power transmitting part 122 and the fixing part 123 is
rotated accordingly. After that, the moving part 124 moves
upwardly along the rotation of the fixing part 123. As the first
housing 111 is moving upwardly, the bed 200 moves
upwardly.

The third housing 113 connected to the end of the moving
part 134 is moving downwardly according to the driving of
the second elevating module 130 which is similar to the
driving of the first elevating module 120. Specifically, the
lower portion of the third housing 130 is coupled to the base
frame 100 and the second housing 112 is moving upwardly
according to the driving of the second elevating module 130,
only to elevate the bed 200 upwardly.

As a result, the first elevating module 120 and the second
elevating module 130 are arranged compact as the motors 121
and 131 are arranged adjacent to the fixing part. While the
entire size of the overall housing part 110 including the sec-
ond housing 112 is maintained similar to the size of the
conventional housing according to the prior art, the first
elevating module 120 and the second elevating module 130
are expanded in the opposite direction to move the first hous-
ing 111 and the third housing 113 in the opposite direction.
Accordingly, the movable height of the bed 200 can be maxi-
mized.

Hence, referring to FIGS. 7 and 8, the operation of the
headrest 400 will be described as follows.

FIG. 7 is a diagram illustrating a state where the headrest is
tilted upwardly by the driving unit of FIG. 3. FIG. 8 is a
diagram illustrating a state where the headrest is tilted down-
wardly by the driving unit of FIG. 3.

As shown in FIGS. 7 and 8, the driving unit may include a
hinge part 417, an actuator 411, an arm 413 and a bracket 415.

The hinge part 417 may rotatably couple an end of the
headrest 400 to the bed 200.

The actuator 411 is provided in a lower portion of the bed
200 and it may be selectively expandable by the operation of
the carer.

The arm 413 may be coupled to the actuator 411 and it may
be extended a predetermined length toward the headrest 400
and it may be pushed or pulled according to the extension of
the actuator 411.

In addition, an end of the bracket 415 may be rotatably
coupled to the lower portion of the bed 200 and the other end
thereof is hingedly coupled to the hinge part 417 of the head-
rest 400, spaced apart from the hinge part. An end of the arm
413 is hingedly coupled between the ends of the bracket 415.
The other end of the bracket 415 is formed higher than the end
of the bracket 415 and the portion of the bracket where the
arm 413 is coupled is formed lower than the end of the
bracket. Accordingly, when it is pushed or pulled, the arm 413
is rotated on the end of the bracket 415 to adjust the angle and
projected degree of the headrest 400.

As shown in FIGS. 7 and 8, when the actuator 411 is
expanded to enable the arm 413 to push the bracket 415, the
headrest 400 is stood straight to be projected. When the actua-
tor 411 is retracted to enable the arm 413 to pull the bracket
415, the headrest 400 is tilted downwardly.
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When trying to stand the patient’s head straight, the carer
makes the headrest 400 projected. When trying to bend the
patient’s head back, the carer makes the headrest 400 tilted
downwardly. In addition, the carer adjusts the extension
degree ofthe actuator 411 to adjust the projected degree of the
headrest 400 and the angle of the headrest 400, such that the
carer may adjust the headrest 400 according to the patient’s
body shape.

Also, the headrest 400 need not support the patient’s head.
If'the patient is lying on the bed 200 in the reverse direction or
if the headrest 400 is provided in each end of head and foot
portions of the bed 200, the headrest 400 may support the
patient’s feet. The patient can make the feet rested on the
headrest 400 when the headrest 400 is projected. When the
headrest 400 is tilted downwardly, the feet portion is distant
from a supporting surface in parallel and the headrest 400 can
be used when washing the patient’s feet.

Referring to FIGS. 9 and 10, the structure and operation of
the drive-assisting unit 300 will be described as follows.

FIG. 9 illustrates a lateral surface driving state a standing
still state of the drive-assisting unit 300 shown in FIG. 3. FIG.
10 illustrates a linear driving state of the drive-assisting unit
300 shown in FIG. 3.

The drive-assisting unit 300 may enable the user to contact
the driving wheel 311 with the ground according to the opera-
tion of the driving link 380.

When the driving wheel 311 is in contact with the ground
by the driving link 380, the motor is put into operation and the
driving wheel 311 is rotated by the operation of the motor to
assist the movement of the shower carrier.

In this embodiment, the drive-assisting unit 300 may
include a couple of levers 390 coupled to the grip part 220
formed to partially surround an outer surface of the bed 200,
spaced apart a predetermined distance from the outer surface,
and a wire 360 having both ends coupled to the levers 390 and
the driving link 380, respectively.

As shown in the drawings, the base frame 100 may further
include an auxiliary frame 140 to position the driving wheel
311 between the first wheel 101 and the second wheel 1015.
The driving link 380 is coupled to a middle portion of the
auxiliary frame 140.

The bracket 150 is provided in the middle portion of the
auxiliary frame 140 and the driving link 380 is rotatable
coupled to the auxiliary bracket 150. The driving wheel 311
and the motor may be coupled to a lower end of the driving
link 380.

Inthis instance, at least one of the auxiliary bracket 150 and
the auxiliary frame 140 and the lower end of the driving link
380 are coupled to both ends of a restitution member 384,
respectively, to make the driving wheel 311 not contact with
the ground in a state where an external force is not applied.

In this embodiment, a first fixing projection 152 is pro-
jected from the auxiliary bracket 150 and a second fixing
projection 386 is projected from the driving link 380. An end
of the restitution member 384 is coupled to the first fixing
projection 152 and the other end thereof is coupled to the
second fixing projection 386.

The first fixing projection 152 and the second fixing pro-
jection 386 are coupled to the restitution member 384, such
that the motor and the driving wheel 311 may not contact with
the ground when an auxiliary external force is not applied to
the driving link 380 by the tensile force applied to the driving
link 380 and the auxiliary bracket 150.

The levers 390 may be operable by the user selectively and
the levers 390 may partially surround the grip part 220 such
that a predetermined portion of the grip part 220 may be
thoroughly fixed.
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The drive-assisting unit 300 having the structure men-
tioned above may further include a wire 360 connecting the
levers and the driving link 380 with each other to enable the
user to operate the levers 390 to adjust the operation state of
the driving link 380.

An end of the wire 360 is coupled to a lever 392 provided
in the lever 390 and the other end of the wire 360 is coupled
to a connection groove 382 formed in an upper end of the
driving link 380.

The wire 360 connects the driving link 380 and the lever
390 with each other and the external force generated by the
operation of the lever 390 is transmitted to the driving link
380. The external force transmitted via the wire 360 may
rotate the driving link 380.

At this time, the wire 360 has to transmit the external force
generated by the lever 390 to the driving link 380 as it is and
it may be formed of an elastic material.

As the structure of the lever 390 will be described in detail,
the lever 390 includes a coupling ring 394 positioned in a high
portion thereof to be coupled to the grip part 220 of the bed
200 and a lever 392 rotatable coupled to a lower portion
thereof to transmit the external force to the wire 360.

The coupling ring 394 is formed to cover the grip part 220
to thoroughly fix a predetermined portion of the grip part 220
to the bed 200.

The lever 392 is rotatable coupled to the lower portion of
the body, to adjust the external force transmitted to the wire
360 according to an operational state of the lever 392.

Accordingly, the lever 392 coupled to the wire 360 may
adjust the operational state of the driving link 380.

Meanwhile, a plurality of fixing members 362 may be
provided in a predetermined portion of the outer surface of the
base frame 100 or the lower surface of the bed 200, where the
wire 360 is positioned, spaced apart from each other, to pre-
vent the wire 360 from separating from the base frame 100
and the bed 200.

The wire 360 fixed by the fixing member 362 may not be
separated and it may transmit the external force generated
from the lever 390 to the driving link 380.

As shown in FIG. 9, the driving link 380 is rotated toward
the auxiliary frame 140 to be fixed by the restitution member
384 when the external force is not applied to the lever 390 in
the drive-assisting unit 300 as shown in FIG. 9.

The driving link 380 is rotated toward the auxiliary frame
140 to be fixed. Accordingly, the driving wheel 311 coupled to
the lower end of the driving link 380 is spaced apart a prede-
termined distance from the ground not to interfere with the
drive of the shower carrier.

Next, as shown in FIG. 10, when the external force is
applied to the lever 390, the driving link 380 is provided with
the external force via the wire 360 connected with the lever
390.

After the external force is transmitted to the driving link
380 via the wire 360, the driving link 380 is rotated on the
shaft coupled to the auxiliary bracket 150 in a counter-clock-
wise direction. At this time, the driving link 380 is fixedly
supported by the restitution member 384 and the external
force applied to the driving link 380 has to be stronger than the
elastic force of the restitution member 384.

When the driving link 380 is rotated by the transmitted
external force, the driving wheel 311 connected with the
driving link 380 is in contact with the ground and it assists the
driving of the shower carrier.

At the same time, the driving wheel 311 is in contact with
the ground and the motor connected with the driving wheel
311 generates a driving force to transmit the driving force to
the driving wheel 311.
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The moving wheel 101 includes a sensor (not shown) for
measuring the rotation number thereof.

Also, the rotation number of the motor may be adjustable
and it may be determined according to the rotation number
measured by the sensor provided in the moving wheel 101.

In this embodiment, the operation of the driving link 380 is
adjusted by the lever 390. However, instead of the lever 390,
the driving link 380 is extended to form an auxiliary operation
handle at an outer end thereof to operate the driving link 380.
Also, an auxiliary operation part may be provided in the
operation handle part to control the operation of the motor.

Any structures that enable the user to operate the driving
link 380 may be applicable, not limited to the structure men-
tioned above.

Accordingly, the user can selectively control the moving
speed of the shower carrier according to this embodiment and
the shower carrier can be used conveniently.

Although not shown in the drawings, the drive-assisting
unit 300 may include an auxiliary operation control part (not
shown) to determine whether to operate the motor according
to an operation state of the driving link 380 controlled by the
user.

The operation control part may control whether to operate
the motor according to various methods such as a rotational
state of the driving link 380 or the distance between the
driving link 380 and the base frame.

Hence, referring to FIG. 11, the structure in which the
driving link 380 elastically supports the driving wheel 311
will be described as follows.

FIG. 11 is a sectional view illustrating the structure of the
driving link supporting the driving wheel elastically.

The driving link 380 is coupled to a supporting jacket 314
and the supporting jacket 314 has the motor (not shown)
positioned therein to provide a driving force outside. At this
time, the driving link 380 includes an elastic supporting mem-
ber 315 provided in a lower end thereof to be coupled to the
supporting jacket 314.

Specifically, an inserting groove 382 is provided in the
lower end of the driving link 380 and an inserting guide 314a
provided in the supporting jacket 314 slidingly is inserted in
the inserting groove 382 of the driving link 380.

A side of the elastic supporting member 315 is connected to
the inserting guide 314a and the other side of the elastic
supporting member 315 is connected to the inserting groove
382, to position the elastic supporting member 315 in the
driving link 380.

The elastic supporting member 315 causes an effect of
preventing the shock transmitted via the driving wheel 311
from being transmitted to the bed 200.

In this embodiment, the elastic supporting member 315,
the inserting groove 332a and the inserting guide 314a may
be provided to elastically support the driving wheel 311.
However, a hydraulic damper, a pneumatic damper and a
spring may be applied to elastically support the driving wheel
311. The present invention may not be limited thereto and any
structures capable of dampening the shock transmitted via the
driving wheel 311 from the ground may be applicable.

Referring to FIG. 12, the operation of the safety guide 210
will be described as follows.

FIG. 12 is a diagram illustrating a state where the safety
guide part of FIG. 3 is independently operated by the rotation.

The safety guide part 210 includes a first safety guide 211
provided in a predetermined portion of the bed 200, a second
safety guide 212 provided in an opposite portion of the bed
200 and a safety guide driving part (not shown).

The first safety guide 211 and the second safety guide 212
may lie down or stand straight as they are rotated with respect
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to the bed 200 or the base frame 100. At this time, the first
safety guide 211 and the second safety guide 212 may be
independently made to lie down or stand up.

The safety guide driving part is configured to make down or
stand the first safety guide 211 and the second safety guide
212, independent from each other.

As shown in the drawing, the first safety guide 211 and the
second safety guide 212 can be laid down or stood up, inde-
pendent from each other. When trying to turn the patient back
to wash the patient’s back, the first safety guide 211 posi-
tioned adjacent to the patient is stood up to be grasped by the
patient and the second safety guide 212 positioned in the
opposite direction is laid down for the carer to wash the
patient’s back conveniently. Accordingly, the patient’s safety
may be enhanced and the carer’s washing convenience may
be also enhanced.

Referring to FIG. 13, a variation of the safety guide part
210 will be described as follows.

The safety guide part 210 may be made stand up selectively
while sliding vertically, rather than the method of making the
safety guide part lie down or stand up while being rotated.

FIG. 13 isa diagram illustrating a shower carrier having the
safety guide part that is able to slide vertically.

The safety guide part 210 may include a first safety guide
213 provided in a side of the bed 200 and a second safety
guide 214 provided in opposite to the first safety guide 213.

The first safety guide 213 and the second safety guide 214
are able to slide vertically. In other words, when sliding
upwardly, the first and second safety guides 213 and 214 are
made stand up to be projected beyond the bed 200 to prevent
the patient from falling. When they are sliding downwardly,
the first and second safety guides are sliding below the bed
200 to enable the patient to get on the bed or to be washed
without any inconvenience.

In addition, a safety guide driving part may be further
provided to make the first safety guide 213 and the second
safety guide 214 sliding vertically, independent from each
other.

Accordingly, the first safety guide 213 and the second
safety guide 214 are sliding vertically to stand up indepen-
dently. When the carer trying to turn the patient back to wash
the patient’s back, the patient grasps the standing safety
guide. The carer lays the other safety guide down to minimize
the interference with the washing.

In addition, the patient may be closer to the bed, compared
with a conventional bed, when getting on or off the shower
carrier, and the moving distance of the shower carrier is
relatively shorter enough to reduce the carer’s efforts of mov-
ing the patient. Also, there may be another effect of reducing
the possibility of the patient falling between the bed and the
shower carrier.

Second Embodiment

Referring to FIGS. 14 to 18, a second embodiment of the
present invention will be described as follows.

First of all, FIG. 14 is a perspective view of a headrest
according to the second embodiment of the present invention.

Referring to FIG. 14, a basic structure of the headrest is
identical to the basic structure according to the first embodi-
ment and an auxiliary coupling unit 420 is provided, instead
of the driving unit 410.

The headrest 400 is provided in an upper portion of the bed
200 and the patient’s head is positioned on the headrest 400
when the patient is lying down on the bed. A side of the
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headrest 400 is hingedly coupled to the bed 200 to enable the
headrest 400 to be rotatable upwardly or downwardly with
respect to the bed 200.

The coupling unit 420 includes a first bed coupling part
422, a head coupling part 423, a second bed coupling part
424, a special bearing 425, a sprocket 426 and an angle
adjusting handle 427.

The first bed coupling part 422 is projected toward the bed
200 and a coupling hole (4224, see FIG. 15) may be formed in
a predetermined portion of the first bed coupling part 422.

The head coupling part 423 is projected from the headrest
400 and a first shaft (4234, see FIG. 15) may be formed in the
head coupling part 423 to be inserted in the coupling hole
422a.

The second bed coupling part 424 may be projected toward
the bed 200 and a second shaft 424a may be formed in a
predetermined portion of the second bed coupling part 424.

FIG. 16 is a sectional view schematically illustrating the
position of the sprocket 426, when the headrest 400 of F1G. 14
is rotated upwardly.

FIG. 17 is a sectional view schematically illustrating the
position of the sprocket 426, when the headrest 400 of F1G. 14
is rotated downwardly.

As shown in FIGS. 16 and 17, the special bearing 425 is
coupled to the second shaft 424a to enable the headrest 400 to
be rotatable only in an upward direction, not in a downward
direction.

The sprocket 426 is coupled to an outer surface of the
special bearing 425 to rotate together with the rotation of the
special bearing 425 when the headrest 400 is rotated
upwardly and not to rotate when the headrest 400 is rotated
downwardly.

The angle adjusting handle 427 is provided in a predeter-
mined portion of the headrest 400 and a side of the angle
adjusting handle 427 may engage with the sprocket 426.

A predetermined portion of the angle adjusting handle 427
can be pulled a predetermined distance by the carer’s hand.
When the headrest 400 is rotated upwardly, the angle adjust-
ing handle 427 may engage with the sprocket 426 to be
rotated together with the headrest 400. Also, when trying to
rotate the headrest 400 downwardly, the carer may pull the
angle adjusting handle 427 upwardly to separate it from the
sprocket 426 and rotate the headrest 400 downwardly.

As shown in FIG. 14, an elastic member 427a may be
provided in a predetermined portion of the angle adjusting
handle 427 to provide an elastic force toward the portion
where the angle adjusting handle 427 and the sprocket 426.
Accordingly, even if the carer misses the headrest 400 or the
angle adjusting handle 427, the angle adjusting handle 427
may re-engage with the sprocket 426 by the elastic member
427a to prevent the headrest 400 from rotating in the down-
ward direction drastically.

As shown in FIG. 14, a damping member 428 may be
provided between the headrest 400 and the bed 200. Accord-
ingly, the headrest 400 may be rotated gently and a shock
which might be applied to the patient’s neck by the drastic
rotation of the headrest 400 may be prevented. At this time,
the damping member 428 may be a hydraulic damper, a
pneumatic damper or a spring. However, the present inven-
tion is not limited thereto and any types of dampers may be
applicable only if they can prevent the drastic rotation of the
headrest 400.

The coupling unit 420 according to the second embodi-
ment of the present invention may further include a stopper
that enables the headrest 400 to be rotatable within a range of
predetermined angles.



US 8,776,289 B2

17

FIG. 15 is an exploded perspective view of the first bed
coupling part and the head coupling part that are provided in
the coupling unit of FIG. 14.

As shown in FIG. 15, the stopper may be provided with a
key 4235 provided in the first shaft 423a¢ and a key groove
formed in the coupling hole 422a. Accordingly, the first shaft
423a may be rotatable in an angle at which the key groove is
formed, to limit the rotation angle of the headrest 400.

FIG. 18 is an enlarged sectional view of the sprocket pro-
vided in the coupling unit of FIG. 14.

As shown in FIG. 18, a side of cross section possessed by
a sawtooth of the sprocket 426 has is short and the other side
thereof’is long in asymmetry. Accordingly, when the headrest
400 tries to rotate downwardly, the angle adjusting handle 427
is supported by the short sawtooth surface of the headrest 400
and the downward rotation of the headrest 400 can be limited
more effectively.

At this time, the engaging portion between the angle
adjusting handle 427 and the sprocket 426 may be formed in
a corresponding shape to the shape of the space between
neighboring sawteeth.

As shown in FIG. 14, a pair of coupling units 420 may be
provided to endure the load of the patient applied to the
headrest 400. When the pair of the coupling units 420 are
provided, the secure coupling and damping effect can be
gained.

As shown in FIG. 14, the damping member 428 may be
provided in each of both sides of the coupling unit 420.
Although not shown in the drawing, the damping member 428
may be provided between the pair of the coupling units 420.

Referring to FIGS. 16 and 17, the operation of the headrest
400 according to the second embodiment will be described as
follows.

The first shaft 4234 is rotated together with the rotation of
the headrest 400. The second shaft 4244 belongs to the bed
200 and it is not rotated, regardless of the rotation of the
headrest 400.

As shown in FIG. 16, when the headrest 400 is rotated
upwardly, the first shaft 4234 is rotated and the sprocket 426
engaging with the side of the angle adjusting handle 427 is
rotated by the angle adjusting handle 427 coupled to the
headrest 400. At this time, the rotation of the special bearing
425 is generated.

When the rotation of the headrest 400 is stopped, the down-
ward rotation of the headrest 400 is limited by the special
bearing 425 and the angle adjusting handle 427. The sprocket
426 and the angle adjusting handle 427 engage with each
other and the downward rotation of the headrest is limited by
the special bearing 425, such that the headrest 400 may main-
tain the stopped state.

As shown in FIG. 17, when trying to rotate the headrest 400
downwardly, the carer may pull the angle adjusting handle
427 to release the engaging state between the sprocket 426
and the angle adjusting handle 427. The headrest 400 and the
bed 200 are hingedly coupled to each other only by the first
bed coupling part 422, only to generate the downward rota-
tion of the headrest 400. At this time, the drastic rotation of the
headrest 400 is prevented by the damping member 428 and
the headrest 400 is rotated gently. Accordingly, the patient
may feel more comfortable when using the headrest 400.

The second embodiment having the structure mentioned
above is similar to the first embodiment and only the opera-
tion method of the headrest 400 is different.

Third Embodiment

Referring to FIG. 19, a third embodiment of the present
invention will be described as follows. A basic structure of the
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third embodiment is similar to the basic structure of the first
embodiment described above, except the structure of the
headrest.

FIG. 19 is a perspective view schematically illustrating the
structure of the third embodiment of the present invention.

As shown in FIG. 19, the headrest 500 is rotatably coupled
to an end of the bed 200 and it is provided with a plurality of
members that can be tilted independently by the user’s opera-
tion. According to this embodiment, a pair of headrests 500
may be provided and the pair of the headrests 500 may be
rotatably coupled to the end of the bed 200. The headrest 500
includes a neck supporting member 510 supporting the
patient’s neck and an auxiliary supporting member 520 rotat-
ably coupled to the neck supporting member 510.

When the patient lies down on the top surface of the bed
200, aback side of the patient’s neck is positioned on the neck
supporting member 510 and the neck supporting member 510
supports the patient’s neck.

The auxiliary supporting member 520 is positioned outer
to the neck supporting member 510 in a longitudinal direction
and it is tiltedly coupled to the neck supporting member 510.
Atthis time, the auxiliary supporting member 520 supports an
upper portion of the patient’s head.

The auxiliary supporting member 520 has an opening 522
provided in an outer end portion. When washing the patient’s
hair on the bed 200, a person can wash a back side of the
patient’s hair via the opening easily. Also, the when the carer
washes the patient’s hair, the water used in washing the hair
may be directly drained via the opening 522 without flowing
along the patient’s face or a back of the patient’s neck.

A tilting operation part 600 is positioned in a coupling area
of'the neck supporting member 510 and the auxiliary support-
ing member 520, and the tilting operation part 600 may oper-
ate the tilting of the auxiliary supporting member 520.

In this embodiment, the tilting operation part 600 is posi-
tioned in a lower side surface of the auxiliary supporting
member 520 to operate whether to tilt the auxiliary support-
ing member 520 according to the user’s selection.

A side of the neck supporting member 510 provided in the
shower carrier having the structure mentioned above is rotat-
ably coupled to the outer end of the bed 200. Next, referring
to FIG. 20, the operation of the headrest 500 will be described
as follows.

FIG. 20 is a diagram illustrating that the headrest of FIG. 19
is operated.

As shown in FIG. 20 (a), the headrest 500 is in parallel to
the bed 200, not operated by the external force.

Hence, as shown in FIG. 20 (), the neck supporting mem-
ber 510 is tilted upwardly by the user’s operation and the
auxiliary supporting member 520 is tilted in a different direc-
tion from the neck supporting member 510 by the tilting
operation part 600.

When the headrest 500 is tilted, the patient’s head is lifted
upwardly and an end of the head is not in contact with the
auxiliary supporting member 520. Accordingly, an empty
space is formed behind the end of the patient’s head and the
carer can easy the patient’s hair via the space easily.

Meanwhile, as shown in FIG. 20 (c¢), the neck supporting
member 510 is tilted in the downward direction by the user’s
operation. Together with the tilting, the auxiliary supporting
member 520 is silted in the same direction by the operation of
the tilting operation part 600.

Once the headrest 500 is tilted, the patient’s head seated on
the bed 200 is supported by the neck supporting member 510
and it is tilted downwardly not to contact with the auxiliary
supporting member 520.
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Basically, FIG. 20 () is similar to FIG. 20 (¢) and the tilting
direction of the neck supporting member 510 in FIG. 20 (b) is
different from in FIG. 20 (¢). That is to adjust the tilting
according to the carer’s taste or physical structure selectively.

Referring to FIG. 21, the operation of the tilting operation
part 600 will be described as follows.

FIG. 21 is a perspective view illustrating the structure of
the tilting operation part shown in FIG. 19.

The tilting operation part 600 includes a fixing member
610, a moving member 620 and an operation frame 630.

A plurality of fixing members 610 may be provided in an
outer end of a lower surface of the neck supporting member
510 in a longitudinal direction. According to this embodi-
ment, a pair of fixing members 610 may be provided.

The operation frame 630 is positioned in a lower lateral
surface of the auxiliary supporting member 520 and it is
movable along a horizontal direction. In this embodiment, the
operation frame 630 can be sliding along a horizontal direc-
tion of the auxiliary supporting member 520, not separated by
aplurality of sliding guides 640 provided in a lower surface of
the auxiliary supporting member 520.

The moving member 620 is positioned in a center of the
operation frame 630 and it is selectively contactable with the
fixing member 610.

The moving member 620 is coupled to the operation frame
630 and the contact with the fixing member 610 is determined
according to an operation state of the operation frame 630.

The tilting operation part 600 having the structure men-
tioned above may enable the user to operate the tilting of the
neck supporting member 510 and the auxiliary supporting
member 520 selectively.

The number of the moving members and the fixing mem-
bers 610 is not limited and it is preferred that the number of
the moving members is identical to that of the fixing mem-
bers.

Referring to FIG. 22, the tilting operation part 600 and the
process of the tilting the headrest 500 by the tilting operation
part 600 will be described as follows.

FIG. 22 is a diagram illustrating the operation of the head-
rest enabled by the tilting operation part of FIG. 21.

As shown in the drawing, FIG. 22 (a) shows the headrest
500 in a state where the tilting operation part 600 is not
operated by the user. At this time, the pair of the fixing
members and the corresponding moving members 620 are in
contact with each other. Even when the force is applied in a
gravity direction, the auxiliary supporting member 520 is not
tilted. The fixing members 610 and the moving members 620
support each other. In this state, the neck supporting member
510 and the auxiliary supporting member 520 are positioned
in parallel, with supporting a back of the patient’s neck.

When the user slides the operation frame 630 toward a right
direction of the auxiliary supporting member 520 by applying
an external force, the moving member 620 coupled to the
operation frame 630 is moved in a right direction. In this
instance, when the moving member 620 is moved in the right
direction, the contact with the fixing member 610 is not
maintained and the moving member 620 and the fixing mem-
ber 610 cannot support each other.

As shown in FIG. 22 (c¢), the neck supporting member 510
and the auxiliary supporting member 520 are tilted by the
gravity or the external force applied by the user. At this time,
once they are tilted at a predetermined angle or more by the
moving member 620 and the fixing member 610, the neck
supporting member 510 and the auxiliary supporting member
520 are fixed, with no more tilting. When the tilting is gener-
ated at the predetermined angle or more, the moving member
620 contacts with a lower surface of the neck supporting
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member to support the neck supporting member and the fix-
ing member 610 contacts with a lower surface of the auxiliary
supporting member 520 to support the auxiliary supporting
member 520.

The user may selectively adjust the tilting of the headrest
500 having the structure mentioned above by applying an
external force to the tilting operation part 600.

In this embodiment, the operation frame 630 can slidably
move along a horizontal direction of the auxiliary supporting
member 520. However, the present invention is not limited
thereto and various variations and modifications are possible
in the component parts and/or arrangements of the subject
combination arrangement within the scope of the disclosure,
the drawings and the appended claims.

Referring to FIG. 23, a variation of the tilting operation part
according to this embodiment will be described as follows.

FIG. 23 is a perspective view illustrating a varied structure
of'the tilting operation part shown in FIG. 20.

As shown in FIG. 23, a tilting operation part 700 includes
amoving link 710, an auxiliary link 720 and a control handle
730.

The moving link 710 is provided in a lower surface of the
auxiliary supporting member 520 in a longitudinal direction.
An inner end of the moving link 710 is able to slidably move
to a lower surface of the neck supporting member 510 by the
external force.

The moving link 710 may move along a supporting guide
740 provided in the coupling portion between the auxiliary
supporting member 520 and the neck supporting member 510
in a longitudinal direction by the external force.

The auxiliary link 720 is rotatably coupled to a lower
surface of the auxiliary supporting member 520, with main-
taining a parallel state. A side of the auxiliary link 720 is
rotatably coupled to the moving link 710 and the other side
thereof is rotatably coupled to the control handle 730.

The auxiliary link 720 is rotated on a middle portion by the
external force transmitted via the control handle 730. The
moving link 710 can slide along the supporting guide 740 in
a longitudinal direction of the auxiliary supporting member
520.

The control handle 730 is positioned under the opening 522
and it is rotatably coupled to the other side of the auxiliary
link 720. The control handle 730 is moved in the longitudinal
direction of the auxiliary supporting part by the external force
applied by the user and it rotates the auxiliary link 720.

As shown in FIG. 23, the pair of the moving links 710 and
the pair of the auxiliary links 720 may be provided in right and
left portions with respect to the auxiliary supporting member
520, respectively. Both sides of the control handle 730 are
rotatably coupled to the auxiliary link 720.

In this embodiment, the pair of the moving links 710 and
the pair of the auxiliary links 720 may be provided and the
present invention is not limited thereto. That is selected to
make this embodiment understood more clearly. Any struc-
tures capable of operating the tilting of the neck supporting
member 510 and the auxiliary supporting member 520 may
be applicable.

Meanwhile, a restricting member 514 is provided in an
outer lower end of the neck supporting member 510 to restrict
the tilting of the headrest 500 at a predetermined angle or
more.

A plurality of restricting members 514 may be provided. In
this embodiment, the restricting member 514 is formed in an
outer end of the neck supporting member 510. Also, the
restricting member 514 may be provided at least one or both
of'the neck supporting member 510 and the auxiliary support-
ing member 520.
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When the headrest 500 is tilted, the restricting member 514
contacts with a lower surface of an inner end of the auxiliary
supporting member 520 to support the auxiliary supporting
member 520. A critical value of the tilted angle of the headrest
500 may be adjusted by varying the shape of the restricting
member 514.

The tilting operation part 700 having the structure men-
tioned above may enable the user to operate the control
handle 730 to operate whether to tilt the headrest 500.

Referring to FIG. 24, the process of operating the tilting the
headrest 500, using the varied example of the tilting operation
part 700 will be described as follows.

FIG. 24 is a diagram illustrating the operation of the head-
rest enabled by the tilting operation part of FIG. 23.

As shown in FIG. 24 (a), unless the user operates the tilting
operation part 700 via the control handle 730, a predeter-
mined portion of the moving link 710 is positioned in the
lower surface of the neck supporting member 510 and the
other portion thereof is positioned in the lower surface of the
auxiliary supporting member 520. Accordingly, the neck sup-
porting member 510 and the auxiliary supporting member
520 may be supported and fixed, without tilting.

As shown in FIG. 24 (b), when the user applies an external
force to the control handle 730 along the longitudinal direc-
tion of the auxiliary supporting member 520, the auxiliary
link 720 is rotated by the control handle 730. When the pair of
the auxiliary links 720 are rotated by the control handle 730 in
a different direction, the pair of the moving links 710 con-
nected to the auxiliary link 720 slidingly moves outwardly
along the longitudinal direction of the auxiliary supporting
member 520. At this time, the moving link 710 is supported
by the supporting guide 740 not to be separated by the sup-
porting guide 740 in a different direction.

When the moving link 710 is sliding outwardly in the
longitudinal direction of the auxiliary supporting member
520, the moving link 710 is positioned only in the lower
surface of the auxiliary supporting member 520, not in the
lower surface of the neck supporting member 510.

Accordingly, as shown in FIG. 24 (¢), the auxiliary sup-
porting member 520 can be tilted and it can be tilted by the
gravity or the external force applied by the user. The tilted
angle of the auxiliary supporting member 520 may be
adjusted by the restricting member 514.

Referring to FIG. 25, another variation of the tilting opera-
tion part according to this embodiment will be described as
follows.

FIG. 25 is a perspective view illustrating the structure of
this variation of the tilting operation part shown in FIG. 20.

As shown in FIG. 25, a tilting operation part 800 includes
a gear box 810 and an operation handle 820.

The gear box 810 is provided with a plurality of gears
engaging with each other and it is coupled to a lateral surface
of the neck supporting member 510. A transmitting shaft
providing outside the external force transmitted via the gears
provided in the gear box 810 is coupled to the shaft on which
the auxiliary supporting member 520 is tilted.

The gear box 810 is rotated by the plurality of the gears
provided therein engaging with each other by the external
force. Accordingly, the auxiliary supporting member 520 is
tilted with respect to the shaft of the auxiliary supporting
member 520.

The operation handle 820 is projected from a lateral surface
of'the gear box 810 and it is rotated by the user’s operation, to
provide the rotational force to the gear box 810.

The tilting operation part 800 provides the rotational force
to the gear box 810 via the operation handle 820 and the
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auxiliary supporting member 520 is tilted by the rotational
force provided to the gear box 810.

Referring to FIG. 26, the process of the tilting the headrest
500 according to the operation of the tilting operation part 800
will be described specifically as follows.

FIG. 26 is a diagram illustrating the operation of the head-
rest enabled by the tilting operation part.

First of all, referring to FIG. 26 (a), the bed 200 and the
headrest 500 are positioned in parallel to support the patient’s
head seated on the upper surface of the headrest 500, without
the external force applied to the tilting operation part 800 by
the user.

As shown in FIG. 26 (), the user operates the operation
handle 820 to provide the rotational force to the gear box 810.
The gear box 810 is rotated by the plurality of the gears
engaging with each other by the provided rotational force.
Accordingly, the plurality of the gears are rotated with respect
to each other to rotate the auxiliary supporting member 520.

At this time, the tilting angle of the auxiliary supporting
member 520 is determined according to the rotation number
of the operation handle 820.

In this embodiment, the gear box 810 and the operation
handle 820 are provided in the predetermined side of the
headrest 500. However, the present invention is not limited
thereto and that is selected to make the present invention
understood clearly. It may be possible to provide the pair of
the gear box 810 and the operation handle 820 in both sides of
the headrest 500, respectively.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, various variations and modifi-
cations are possible in the component parts and/or arrange-
ments of the subject combination arrangement within the
scope of the disclosure, the drawings and the appended
claims. In addition to variations and modifications in the
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. A senior-friendly shower carrier comprising:

a bed for accommodating a patient thereon;

ahousing part comprising a second housing, a first housing
coupled to a lower portion of the bed to elevate to an
upper portion of the second housing, and a third housing
that elevates to a lower portion of the second housing;

a first elevating module comprising a driving motor having
a shaft provided therein, a fixing part rotated on a differ-
ent shaft from the shaft, a power transmitting part for
transmitting a rotational force of the shaft to the fixing
part, and a moving part for elevating the first housing
upwardly and moving along the rotation of the fixing
part upwardly and downwardly, the first elevating mod-
ule being positioned in the second housing; and

a second elevating module comprising a driving motor
having a shaft provided therein, a fixing part rotated on
a different shaft from the shaft, a power transmitting part
for transmitting a rotational force of the shaft to the
fixing part, and a moving part for elevating the third
housing downwardly and moving along the rotation of
the fixing part upwardly and downwardly, the first
elevating module being positioned in the second hous-
ing.

2. The senior-friendly shower carrier according to claim 1,

wherein a length of the fixing part provided in each of the first
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and second elevating modules is larger than a length of the
driving part provided in each of the first and second elevating
modules, and

each of the driving parts provided in the first and second

elevating modules is provided in a predetermined lower
portion of each of the fixing parts, and

the driving motors of the first and second elevating mod-

ules are positioned in a space formed between the fixing
parts and the moving parts are adapted to elevate in an
opposite direction.

3. The senior-friendly shower carrier according to claim 1,
wherein a lower surface of the first housing is open and a
space is formed in the first housing to accommodate the
second housing.

4. The senior-friendly shower carrier according to claim 1,
wherein an upper surface of the third housing is open and a
space is formed in the third housing to accommodate the
second housing.

5. The senior-friendly shower carrier according to claim 1,
wherein a lower surface of the first housing is open and a
space is formed in the first housing to accommodate the
second housing, and

an upper surface of the third housing is open and a space is

formed in the third housing to accommodate the first
housing.

6. The senior-friendly shower carrier according to claim 1,
wherein an upper surface of the third housing is open and a
space is formed in the third housing to accommodate the
second housing, and

an upper surface of the first housing is open and a space is

formed in the first housing to accommodate the third
housing.

7. The senior-friendly shower carrier according to claim 1,
wherein the bed is tilted at a predetermined angle to drain
water smoothly.

8. The senior-friendly shower carrier according to claim 1,
further comprising:

aheadrest which supports a head of the patient lying on the

bed, with a tilted angle or a projected degree that is
variable according to the patient’s physical characteris-
tics; and

asafety guide part provided in both sides of the bed to stand

up selectively, to prevent the patient lying on the bed
from falling out of the bed.

9. The senior-friendly shower carrier according to claim 8,
further comprising:

a damping member provided between the headrest and the

bed to prevent a drastic rotation of the headrest.

10. The senior-friendly shower carrier according to claim
8, wherein a driving unit is provided to adjust a tilted angle or
projected degree of the headrest.

11. The senior-friendly shower carrier according to claim
8, wherein the driving unit comprises,

a hinge part which rotatably couples the headrest to the

bed;

an actuator which is selectively expandable;

an arm coupled to the actuator to be pushed or pulled

according to an expansion of the actuator; and

a bracket having an end rotatably coupled to a lower por-

tion of the bed and an other end hingedly coupled to the
hinge part of the headrest and spaced apart a predeter-
mined distance from the hinge part, the other end being
formed higher than the end to rotate with respect to the
end, with an end of the arm hingedly coupled between
the end and the other end and, the bracket being adapted
to adjust a tilted angle or projected degree of the headrest
while being rotated with respect to the end by the arm.

w
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12. The senior-friendly shower carrier according to claim
8, wherein the safety guide part comprises,

a first safety guide provided in a predetermined portion of
the bed, the first safety guide being able to stand selec-
tively; and

a second safety guide provided in an other opposite portion
of the bed, the second safety guide being able to stand
selectively, and

the first safety guide and the second safety guide config-
ured to be driven independently from each other.

13. The senior-friendly shower carrier according to claim
12, wherein the first safety guide and the second safety guide
are configured to lie or stand with rotating.

14. The senior-friendly shower carrier according to claim
13, wherein the safety guide part further comprises,

a safety guide driving part for driving the first safety guide

and the second safety guide to lie or stand independently.

15. The senior-friendly shower carrier according to claim
12, wherein the first safety guide and the second safety guide
are configured selectively to stand beyond the bed or to lie
below the bed and to slide vertically.

16. The senior-friendly shower carrier according to claim
15, wherein the safety guide part further comprises,

a safety guide driving part for driving the first safety guide

and the second safety guide to lie or stand independently.

17. The senior-friendly shower carrier according to claim
1, further comprising:

a headrest positioned in an upper portion of the bed, with
the patient’s head positioned thereon, the headrest hav-
ing a side hingedly coupled to the bed to rotate with
respect to the bed in an upward or downward direction;
and

a coupling unit comprising a first bed coupling part pro-
jected from a predetermined portion of the bed with a
coupling hole formed in a predetermined portion
thereof, a head coupling part projected from a side of the
headrest with a first shaft formed therein to be inserted in
the coupling hole, a second bed coupling part projected
from a side of the bed with a second shaft partially
formed therein, a special bearing coupled to the second
shaft to enable the headrest to rotate only in an upward
direction, a sprocket coupled to an outer surface of the
special bearing, and an angle adjusting handle provided
in a side of the headrest with a side engaging with the
sprocket.

18. The senior-friendly shower carrier according to claim
17, wherein the angle adjusting handle has a side which can be
pulled by a user’s hand, and

when the headrest rotates in the upward direction, the head-
rest engages with the sprocket to rotate together with the
sprocket, and

when the headrest rotates in the downward direction, the
angle adjusting handle is pulled upwardly to release the
engagement between the sprocket and the angle adjust-
ing handle such that the headrest may be rotatable in the
downward direction.

19. The senior-friendly shower carrier according to claim
18, wherein the angle adjusting handle comprises an elastic
member which provides an elastic force toward the engaging
portion with the sprocket.

20. The senior-friendly shower carrier according to claim
1, further comprising:

a headrest comprising a plurality of members rotatable
coupled to an end of the bed, the plurality of the mem-
bers which are able to be tilted by the user’s operation
independently.
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21. The senior-friendly shower carrier according to claim
20, wherein the headrest comprises,

a neck supporting member rotatably coupled to a predeter-
mined portion of the bed to support the patient’s neck;
and

an auxiliary supporting member positioned outer to the
neck supporting member in a longitudinal direction with
a side rotatably coupled to the neck supporting member.

22. The senior-friendly shower carrier according to claim
21, further comprising:

a tilting operation part provided in a center portion of the

headrest to tilt the headrest.

23. The senior-friendly shower carrier according to claim
22, wherein the tilting operation part is provided ina coupling
area between the neck supporting member and the auxiliary
supporting member, to operate tilting of the neck supporting
member and the auxiliary supporting member.

24. The senior-friendly shower carrier according to claim
23, wherein the tilting operation part comprises,

afixing member provided in a lower surface of an outer end
of the neck supporting member in a longitudinal direc-
tion;

an operation frame movably coupled to a lower surface of
the auxiliary supporting member in a horizontal direc-
tion; and

amoving member provided in a center portion of the opera-
tion frame and being contactable with the fixing member
correspondingly.

25. The senior-friendly shower carrier according to claim

23, wherein the tilting operation part comprises,

a moving link provided in a lower surface of the auxiliary
supporting member in a longitudinal direction with an
inner end which is able to slide to a lower surface of the
neck supporting member; and

a control handle provided in an outer end of the auxiliary
supporting member and being connected to the moving
link to control the sliding.

26. The senior-friendly shower carrier according to claim

23, wherein the tilting operation part comprises,

a gear box provided in the coupling area between the neck
supporting member and the auxiliary supporting mem-
ber and configured to be rotated by an external force to
adjust tilting of the auxiliary supporting member, and

an operation handle connected to the gear box and pro-
jected from a lateral surface of the gear box to provide a
rotational force generated by the user.

27. The senior-friendly shower carrier according to claim
20, wherein the headrest comprises an opening formed in an
outer end thereof along a longitudinal direction.

28. The senior-friendly shower carrier according to claim
1, further comprising:

abase frame coupled to a lower portion of the housing part
to support the bed and spaced apart a predetermined
distance from the ground, the base frame comprising a
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plurality of wheels provided in a side thereof to enable
an movement of the bed; and

a drive-assisting unit comprising a driving wheel in contact
with a ground and a driving motor for providing a driv-
ing force to the driving wheel, the drive-assisting unit
being selectively in contact with the ground by a user’s
operation.

29. The senior-friendly shower carrier according to claim
28, wherein the driving wheel is positioned between moving
wheels to prevent an interference with a movement of the
shower carrier.

30. The senior-friendly shower carrier according to claim
28, wherein the drive-assisting unit further comprises,

adriving link coupled to at least one of the bed and the base
frame with the driving wheel positioned in a lower end
thereof to support the driving wheel, the driving link
being adapted to move positions of the driving wheel
and the motor.

31. The senior-friendly shower carrier according to claim
30, wherein the drive-assisting unit comprises,

a lever provided in an end of the bed with a predetermined
portion thoroughly fixed to a grip part to surround the
grip part, and

a wire having both ends connected to the driving link and
the lever, respectively, to transmit an external force
applied by a user to the driving link.

32. The senior-friendly shower carrier according to claim

30, wherein the driving link further comprises,

an operation handle provided in an outer end thereof to
operate driving of the operation motor by adjusting a
rotational movement of the driving link.

33. The senior-friendly shower carrier according to claim
30, wherein the driving link is coupled to the driving wheel to
elastically support the driving wheel when the driving wheel
contacts the ground.

34. The senior-friendly shower carrier according to claim
30, wherein the drive-assisting unit further comprises an
operation control part for determining whether to operate the
driving wheel according to an operation of the driving link.

35. The senior-friendly shower carrier according to claim
34, wherein the operation control part comprises a proximity
sensor for determining whether to operate the driving wheel
by sensing a distance between the driving link and the bed.

36. The senior-friendly shower carrier according to claim
34, wherein the operation control part comprises a rotation
sensing sensor for determining whether to drive the driving
wheel based on a rotational state of the driving link.

37. The senior-friendly shower carrier according to claim
28, wherein the operation motor measures a rotation number
of the moving wheel and adjusts a rotation number of the
driving wheel commensurate with the measured rotation
number.



